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1 Introduction
Recently we observe an issue regarding RG combination index for DC-HSUPA. This paper is to discuss this issue and try to find a solution to solve it.
2 Discussion
In DC-HSUPA, there may be active sets on each configured uplink frequency. According to sections 5.1 and 5.2, it is observed that the E-RGCH configuration is independent on each configured uplink frequency, and the network could provide relative grants specifically on each activated uplink frequency.
In addition, in TS 25.331, the network can configure E-RGCH on both uplink frequencies via the IEs "Downlink information for each radio link" and "Downlink information per radio link list on secondary UL frequency". It is shown in section 5.3.
Regarding the IE "E-RGCH Info", there is semantics description as below:

Cells with an index equal to the index of the Serving E-DCH cell belong to the Serving E-DCH RLS. The E-RGCH from these cells have RG commands which for the UE are known to be the same as the RG commands from the Serving E-DCH cell.
For primary uplink frequency, the above text is correct as it just follows legacy rule on E-RGCH combination index. However, it may be confusing if we consider the text regarding the secondary uplink frequency. Here is an example.
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Cell 11 is the serving E-DCH cell, Cell 11 and Cell 12 are in the serving E-DCH RLS. Cell 13 is in the non serving E-DCH RLS.
Cell 21 is the secondary serving E-DCH cell, Cell 21 and Cell 22 are in the secondary serving E-DCH RLS.

Since the above semantics description does not mention the secondary serving E-DCH cell and secondary serving E-DCH RLS, the UE may only consider that the cells from the serving Node B should have the same RG combination index. One example of configuration is shown as below.
	
	Cell 11
	Cell 12
	Cell 13

	RG combination index
	0
	0
	1

	
	Cell 21
	Cell 22
	Cell 23

	RG combination index
	0
	0
	/


In this case, if there are different RG combination indexes on two uplink frequencies, the UE may reject to receive the configuration. The example is shown as below.
	
	Cell 11
	Cell 12
	Cell 13

	RG combination index
	0
	0
	1

	
	Cell 21
	Cell 22
	Cell 23

	RG combination index
	1
	1
	/


It is our understanding that there should not be such restriction on RG combination index configuration, and all above tables should be allowed and the UE can perform RB combination index on each uplink frequency independently.
Proposal 1: The UE shall be able to receive different RG combination indexes on both uplink frequencies in case of DC-HSUPA.
3 Conclusion

In this paper, we provide the analysis on RG combination index issue, and we propose:
Proposal 1: The UE shall be able to receive different RG combination indexes on both uplink frequencies in case of DC-HSUPA.
4 References 

[1] TS 25.319
[2] TS 25.331

5 Annex 

5.1 RG combination in TS 25.319
In CELL_DCH state, the E-DCH Relative Grants can be transmitted by each cell of the E-DCH active set on a physical channel called E-RGCH. The E-RGCHs of the cells belonging to the serving RLS shall have the same content and be combined by the UE. The E-RGCHs of the cells not belonging to the serving E-DCH RLS are cell specific and cannot be combined: the Non Serving RLs. Both configurations are signalled from the SRNC to the UE in RRC: optionally one E-RGCH configuration per cell for the Serving E-DCH RLS (containing the Serving E-DCH cell) and optionally one E-RGCH configuration per Non-serving E-DCH RL.

The E-DCH Relative Grants can also be transmitted by each cell of the Secondary E-DCH active set on the E-RGCH channel. The E-RGCHs of the cells belonging to the secondary serving RLS shall have the same content and be combined by the UE. The E-RGCHs of the cells not belonging to the Secondary Serving E-DCH RLS are cell specific and cannot be combined: the Secondary Non Serving RLs. Both configurations are signalled from the SRNC to the UE in RRC: optionally one E-RGCH configuration per cell for the Secondary Serving E-DCH RLS (containing the Secondary Serving E-DCH cell) and optionally one E-RGCH configuration per Secondary Non-serving E-DCH RL.

5.2 E-RGCH in TS 25.319

Dual Cell E-DCH operation is characterized by the following properties:

-
Physical channel structure:

-
Only 2 ms TTI is supported, 

-
E-DPDCH, E-DPCCH and DPCCH are transmitted on each Activated Uplink Frequency,

-
HS-DPCCH is only transmitted on the Primary Uplink Frequency,

-
for each Configured Uplink Frequency, F-DPCH, E-HICH, E-RGCH and E-AGCH are configured on the corresponding downlink frequency,
-
each E-DCH transport channel has its own associated uplink and downlink signalling, The associated uplink signalling is transmitted on the corresponding Activated Uplink Frequency, and the associated downlink signalling is configured and transmitted on the corresponding downlink frequency,

-
the F-DPCH transmitted on each downlink frequency associated to an Activated Uplink Frequency have the same timing as required by [3]. The DPCCH, E-DPCCH and E-DPDCH transmitted on each Activated Uplink Frequency also have the same timing,

-
downlink and uplink power control procedures are performed independently on each Activated Uplink Frequency,

-
the Node-B can use HS-SCCH orders to activate and deactivate the Secondary Downlink Frequency and Secondary Uplink Frequency. When the frequency of the Secondary Serving HS-DSCH cell is deactivated using an HS-SCCH order, the associated Secondary Uplink Frequency is also deactivated. The deactivation of the Secondary Uplink Frequency using an HS-SCCH order does not imply the deactivation of the Secondary Downlink Frequency,

-
MAC architecture:

-
Only MAC-i/is entity is supported,

-
in the UE side, the MAC-i/is has a multiplexing entity and TSN setting entity common to both E-DCH transport channels; however, there is a HARQ entity per E-DCH transport channel (see Figure 7.2.6-1);

-
in the UTRAN side, the MAC-i has a HARQ entity and a de-multiplexing entity per E-DCH transport channel. The de-multiplexing entity demultiplexes MAC-i PDUs and forwards the received MAC-is PDUs to the associated MAC-d flows (see Figure 7.3.8-1). The Reordering Queue Distribution entity in the MAC-is receives all the MAC-d flows from all the Node-Bs (see Figure 7.3.7-1a),

-
each HARQ entity is composed of multiple HARQ processes,

-
for uplink transmissions, the length of the TSN field in the MAC-is header is 14 bits,

-
DCH is not supported,

-
upon deactivation of the Secondary Uplink Frequency, the HARQ buffers corresponding to the Secondary Uplink Frequency are flushed,

-
RLC architecture

-
both partially and fully radio aware RLC PDU generation is supported, 

-
Scheduling procedures:

-
when non-scheduled transmissions are configured by the SRNC, the UE is allowed to send E-DCH data at any time, to a configured number of bits, without receiving any scheduling command from the Node B on the Primary Uplink Frequency,

-
scheduled transmissions can be sent on any Activated Uplink Frequency. The resources to be used on each Activated Uplink Frequency are signalled via Absolute Grants and Relative Grants,

-
a minimum E-TFCI set can be configured per Configured Uplink Frequency, 

-
there is one primary E-RNTI and one secondary E-RNTI per Configured Uplink Frequency, 

-
absolute and relative grants are provided specifically to each Activated Uplink Frequency,
-
the tables used for absolute and relative grants are common for both Configured Uplink Frequencies,

5.3 E-RGCH in TS 25.331
10.3.6.27
Downlink information for each radio link
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE mode
	MP
	
	
	
	

	>FDD
	
	
	
	
	

	>>Primary CPICH info
	MP
	
	Primary CPICH info 10.3.6.60
	
	

	>>Serving HS-DSCH radio link indicator
	MP
	
	Boolean
	The value TRUE indicates that this radio link is the serving HS-DSCH radio link
	REL-5

	>>Serving E-DCH radio link indicator
	MP
	
	Boolean
	The value TRUE indicates that this radio link is the serving E-DCH radio link
	REL-6

	>TDD
	
	
	
	
	

	>>Primary CCPCH info
	MP
	
	Primary CCPCH info 10.3.6.57
	
	

	Cell ID
	OP
	
	Cell ID 10.3.2.2
	
	REL-4

	CHOICE DPCH info
	OP
	
	
	
	REL-6

	>Downlink DPCH info for each RL
	
	
	Downlink DPCH info for each RL 10.3.6.21
	
	

	>Downlink F-DPCH info for each RL
	
	
	Downlink F-DPCH info for each RL 10.3.6.23ob
	
	REL-6

	>Radio Links without DPCH/F-DPCH info
	
	
	Radio Links without DPCH/F-DPCH info 10.3.6.147
	
	REL-12

	E-AGCH Info
	OP
	
	E-AGCH Info 10.3.6.100
	
	REL-6

	E-ROCH Info
	OP
	
	E-ROCH Info FDD 10.3.6.146
	
	REL-11

	CHOICE mode
	
	
	
	
	REL-7

	>FDD
	
	
	
	
	REL-7

	>>CHOICE E-HICH Information
	OP
	
	
	
	REL-6

	>>>E-HICH Information
	MP
	
	E-HICH Info 10.3.6.101
	
	REL-6

	>>>E-HICH release indicator
	
	
	
	(no data)
	REL-6

	>>>Secondary TB E-HICH release indicator
	
	
	
	(no data)
	REL-11

	>>CHOICE E-RGCH Information
	OP
	
	
	
	REL-6

	>>>E-RGCH Information
	MP
	
	E-RGCH Info

10.3.6.102
	
	REL-6

	>>>E-RGCH release indicator
	
	
	
	(no data)
	REL-6

	>>CHOICE F-TPICH Info
	OP
	
	
	
	REL-11

	>>>F-TPICH Info
	
	
	F-TPICH Info

10.3.6.127
	
	REL-11

	>>>F-TPICH release indicator
	
	
	
	(no data)
	REL-11

	>TDD
	
	
	
	(no data)
	REL-7

	>>E-HICH Information
	OP
	
	E-HICH Info

10.3.6.101
	
	REL-7


10.3.6.118
Downlink information per radio link list on secondary UL frequency

NOTE:
For FDD only.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Downlink information for each radio link on secondary UL frequency
	
	1 to <maxEDCHRL>
	
	
	REL-9

	>Primary CPICH info
	MP
	
	Primary CPICH info 10.3.6.60
	
	REL-9

	>Cell ID
	OP
	
	Cell ID 10.3.2.2
	
	REL-9

	>Downlink F-DPCH info for each RL on secondary UL frequency
	MP
	
	Downlink F-DPCH info for each RL 10.3.6.23ob
	
	REL-9

	>E-AGCH Info
	OP
	
	E-AGCH Info 10.3.6.100
	
	REL-9

	>E-HICH Information
	OP
	
	E-HICH Info 10.3.6.101
	
	REL-9

	>CHOICE E-RGCH Information
	OP
	
	
	
	REL-9

	>>E-RGCH Information
	
	
	E-RGCH Info

10.3.6.102
	
	REL-9

	>>E-RGCH release indicator
	
	
	
	(no data)
	REL-9

	>Secondary serving E-DCH radio link indicator
	CV-Message
	
	Enumerated (TRUE)
	TRUE indicates that this radio link is the secondary serving E-DCH radio link
	REL-12

	>Radio Links without DPCH/F-DPCH indicator
	CV-Message2
	
	
	(no data)
	REL-12


10.3.6.102
E-RGCH Info (FDD only)
Includes the configuration for the E-DCH related Relative Grant Channel. The E-RGCH is using the same channelisation code as configured for the E-HICH channel (see subclause 10.3.6.101).

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Signature Sequence
	MP
	
	Integer(0..39)
	
	REL-6

	RG combination index
	MP
	
	Integer(0..5)
	Cells with an index equal to the index of the Serving E-DCH cell belong to the Serving E-DCH RLS. The E-RGCH from these cells have RG commands which for the UE are known to be the same as the RG commands from the Serving E-DCH cell.
	REL-6
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